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Chemistry of Vegetable Physiology and Agriculture. 

Fermentation in Solid Materials. By TH. SCIILOESING, Junr.  
(Compt. rend., 1897, 125, 40--43).-1n the case of fermentations in 
solid materials such a s  soil, farmyard manure, tobacco, and the like, it 
is commonly observed that the rate of fermentation first increases, 
then diminishes, and finally the change almost ceases, although the 
fermentable material is by no means exhausted. If, however, the 
material is well agitated and broken up, fermentation begins again 
and the same series of phenomena is observed, and this may be 
repeated several times. 

Examination of the air in contact with the material shows that the 
cessation of activity is not due to absence of oxygen. Further, if all 
the gas is pumped out of the material and its pores, and fresh air is 
admitted, the effect, without agitation and breaking up, is almost nil, 
whilst, on the other hand, agitation has a marked effect on the activity 
of some anmobic fermentations. It would seem, therefore, that  the 
renewed activity of the ferment is due to the mechanical disturbance 
and not t o  aeration, but exactly how the disturbance acts has yet to 
be ascertained. C. H. B. 

Formation of Diastase. By WILHELM PFEFFER (Bied. Centr., 
1897, 26, 400-401 ; from Ber. Mathern.-phys. Klusse kgl. Sachs. GeseZ. 
Wissms. Le@zig).-PeniciZlium glamzm, Aspergillus niger, and Bac- 
terium megatl~erium mere cultivated in liquid media containing the 
necessary mineral matter, ammonium nitrate, and more or less 
sugar or other carbon compounds; starch was employed to detect 
diastase. It was found that the production of diastase diminished 
with increased amounts of sugar; in the case of Penicillium gIaucuw, 
diastase ceased to be formed in presence of 15 or 10 per cent. of cane- 
sugar, and even with 1-5 per cent. the starch was only slightly at- 
tacked. Similar results were obtained with Bacterium megatheriurrz, 
whilst Aspergillus niger produced diastase even in presence of 30 per 
cent. of cane-sugar, although in diminished quantity. 

Wi th  regard to the effect of different sugars in checking the forma- 
tion of diastase, cane-sugar and dextrose were the most active, maltose 
less active. 

Quinic acid (3-10 per cent.), glycerol, and tartaric acid were with- 
out any conspicuous effect on cultivations oE Penicillium gZaucurn, and 
Aspel-gillus niyer. 

I n  cultivations containing peptone, instead of ammonium nitrate, 
greater amounts of sugar are required t o  check the production of dias- 
tase. N. H. J. M. 

Oxidising Action of Manganese Salts : Constitution of Oxy 
dases. By GABRIEL BERTRAND (Conipt. ~ e i z d . ,  1897, 1355-1 358)- 
See this vol., ii, 493. 
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514 ABSTRACTS OF CHEMICAL PAPERS. 

Action of Guaiacol on the Germination of Spores of Asper- 
gillus fumigatus. By EM. BOULANGER-DAUSSE (J. Phamn., 1897, 
[vi], 5, 332-335 and 386--388).-The spores were sown on a steri- 
lised slice of carrot covered with water, or in Raulin’s liquid; in the 
former case, when 7 C.C. of distilled water was present, an  addition of 
4-5 drops of a 5 per cent. solution of guaiacol in glycerol was capable 
of preventing all traces of development. Jn  the second series of 
experiments, when 7 C.C. of Raulin’s liquid was used, the addition of 
3-4 drops of the same antiseptic solution prevented germination. 

J. J. S. 
Composition of Haricots, Lentils, and Peas. By BALLAND 

(Compt. ?*end., 1897, 125, 119-12l).-The following results were 
obtained :- 

Water ......... 10.00 20.40 11.70 13.50 10.60 14.20 
Nitrogen com- 

pounds ...... 13.81 25.16 20.32 24.24 18.88 23.48 
Fats ............ 0.9s 2.46 0.58 1.45 1-22 1-40 
Sugars and 

starches ... 52.91 60.98 56.07 62.45 56.21 61-10 
Cellulose ...... 2.46 4.62 2.96 3.56 2-90 5.52 
Ash ............ 2.38 4.20 1.99 2-66 2.26 3.50 

The minimum of nitrogen compounds and maximum of fats in the 
case of haricots are found only in very large Spanish haricots ; with 
all other varieties, the variations are smaller and are similar to those 
obtained with peas and lentils. The germs, as in the case of beans, 
contain a high proportion of nitrogen compounds and very little fat. 
Egyptian lentils are the richest in  nitrogen, and, as a rule, the small 
varieties of lentils are richer in nitrogen than the large ones. Pens, 
as Poggiale pointed out, contain the highest proportion of nitrogen 
before they have reached maturity. Haricots, lentils, and peas have 
the same acidity as beans; they lose only from 7 to 9 per cent. by 
decortication ; and they undergo no change in chemical composition, 
even when kept for  a long time, although the proportion of water that 
they will absorb, which a t  first is about 100 per cent. of their weight, 
diminishes with their age. 

Composition of Potatoes. By H. COUDON and L. BUSSARD 
(Compt. rend., 1897, 125, 43-46).-The potato, after the skin has 
been removed, consists of three distinct layers, which differ in com- 
position, namely, the cortical layer, the external nied ullary layer, and 
the internal medullary layer. The first contains the highest proportion 
of starch and the lowest proporticn of water and nitrogenous matter, 
the last contains the highest proportion of nitrogenous matter and 
water and the lowest proportion of starch, whilst the middle layer is 
intermediate in composition. The proportion of starch in the cortical 
layer may be twice as great as in the innermost layer, whilst the 
quantity of nitrogenous matter in the innermost layer may be 28 
per cent. more than in the cortical layer, the exact differences varying 
with the variety of potato. 

Haricots. Lentils. Peas. 
Minimurn. >fasiinni>i. Mininium. Maximum. Minimum. Maxim1.m. 

C. H. B. 
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The culinary value of potatoes is directly proportional to the quantity 
of nitrogenous compounds and inversely proportional to the quantity 
of starch that they contain, and may be measured by the ratio between 
the3e quantities, the ratio being from 17 to 25 for the best tubers in 
1895 and below 8 for the worst. The tendency of the tubers to retain 
their shape and size when boiled in water, instead of swelling up and 
becoming floury, is not dependent on the proportion of starch or the 
size of the starch grains, or on the presence of pectic substances, but 
is determined by the proteids present. The resistance is greater the 
higher the proportion of proteids, and is measured by the ratio 
proteids/starch, the value of this ratio being 14.0 to 8% in the most 
resistant varieties, and from 8.0 to 6.6, or even RS low as 4.3, in the 
varieties tha t  disintegrate most readily. 

It follows that, for  table purposes, the aim should be to cultivate 
varieties low in starch and with a thin cortical layer, whilst for indus- 
trial purposes, a thick cortical layer and a high percentage of starch are 
desirable. C. H. B. 

Effect of Manuring Peaty Meadows on the Amount of 
Water, Potash, and Phosphoric Acid in the Crops. By H. A. 
MORITZ FLEISCHER ( B e d .  Cent?*., 1897, 26,443-447; from MitteiZ. Ve?-. 
Tow€. MoorkuZtuv., 1896, No. 24, 453-462 ; 1897, No. 7, 129-139).- 
Application of kainite and phosphates to peaty soil raised the amount 
of water in the crop by 6 per cent. (average of 4 years). When potash 
alone was applied, the amount of water in the crop was scarcely changed, 
and similar results were obtained by the exclusive application of phos- 
phates. The increase in the amount of water is ascribed to increased 
growth of leguminous herbage, and of varietiesof grasses containing more 
water, in the placeof driergrasses,and also to increase in the size of leaves, 
by which evaporation, and the taking up of water, would be increased. 
As regards the effect of potash and phosphate manuring on the amounts 
of these constituents in hay, as compared with the amounts in un- 
manured hay, the results varied according to the soil. On heavy soil, 
the percentages were raised as follows :-K,O, 0.32; P,O,, 0.35 per cent.; 
on medium soil, the rise was K20 = 0.53, P,O, = 0.30 per cent. ; on light 
soil, K20 = 0.89, P,O, = 0.23 per cent. Tn the Rothamsted grass experi- 
ments ( J o u ~ .  Roy. Agy.  SOC. Eng., 1858, 19, 552 ; 1859, 20, 228 and 
398), the percentage of potash in hay was raised from 1-20 to 1.94 per 
cent., the percentage of phosphoric acid from 0.29 to 0.44, under the 
influence of mineral manure including potash and phosphates. 

Exclusive application of potash manure increased the percentage of 
potash in hay from 1.15 to 2.22 per cent., whilst the exclusive applica- 
tion of phosphates lowered the percentage of potash to 1-08. With 
both manures together, the percentage of potash in the hay did not 
rise above 1 *71. 

Phosphatic manure alone increased the percentage of phosphoric acid 
in the hay from 0.48 to  0.84 per cent. ; potash manure alone lowered 
the percentage to 0.40. With potash and phosphates together, the 
highest percentage of phosphoric acid in the hay was 0.81. 

N. H. J. M. 
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